Aims: This paper estimates working capital management on profit using logistic regression and discriminant analysis on manufacturing and industrial firms in Ghana. Study Design: Research Paper. Place and Duration of Study: Ghana, Secondary data for 2009 to 2014. Methodology: Data in the form of ratios were computed from the audited annual financial reports of 13 manufacturing and industrial firms listed on the Ghana Stock Exchange covering the period from 2009 to 2014.The ratios were used to determine the profitability of the firms.
INTRODUCTION
Recently, management of working capital has been a major concern to financial economists and accountants because it has an effect on the profit of firms. Economist and financial analyst have over the years conducted research on the relationship between working capital management and the profit of the firm. Chiou, Li and Han-Wen [1] defined working capital management as the involvement of measures and policies by using firm's current assets and liabilities in such a way that will sustain the working capital. A Company's choice on policies to manage its working capital has an effect on profitability.
Filbeck and Krueger [2] suggested that the progress of a firm depends on the ability of the managers to effectively supervise inventories, receivables and payables. Management of working capital in underdeveloped countries such as Ghana is imperative as creditors give shortterm credit to the long-term market. This may be due to the relatively higher inflation rate in Ghana compared to other developed or developing countries [3] . Due to scarcity of the finances of firms, there is the need for firms to effectively and efficiently manage their working capital to gain profit.
Irfan [4] sampled 253 non-financial listed companies of Karachi Stock Exchange to investigate the impact of working capital management on the performance of the firm in Pakistan.
The Ordinary Least Square Regression, Logistic regression and Pearson Correlation techniques were used to analyze the results from the balance sheet of Stock Listed Companies on Karachi Stock Exchange published by State Bank of Pakistan. He identified from the result that only current asset over total sales from the five chosen components of working capital management showed significant negative association between working capital management and both proxies of performance which is return on assets and return on equity. However, current asset over total asset, debtor turnover, inventory turnover and current ratio showed significant positive association with performance. The results from the Logistic regression showed that current ratio, current assets over total asset and current assets over total sales had a significant influence on the profit of firms.
Deloof [5] used correlation and regression analysis to examine a sample of 1,009 Belgian non-financial firms for a period of 1992-1996 and identified a significant negative association between gross operating income and the number of accounts receivable, accounts payable and inventories days of Belgian firms. He recommended that managers must minimize the inventory and account receivable days in order to increase profits of corporate firms.
Mathuva [6] used Pearson and Spearman's correlations, the pooled ordinary least square and the fixed effects regression models to assess the effect of the components of working capital management components on the profit of corporate firms using a sample of 30 firms listed on the Nairobi Stock Exchange for the periods 1993 to 2008. He found that a highly significant negative association existed between accounts collection period and profitability and a highly significant positive association existed between the inventory conversion period, average payment period and profitability.
Almazari [7] analyzed a sample of 8 Saudi cement manufacturing companies listed on the Saudi Stock Exchange for the period of 5 years from 2008-2012 to assess the association between working capital management and the firms' profitability. The study used Pearson Bivariate correlation and regression analysis and discovered that current ratio had the highest impact on profit and suggested that the cement firms must set a trade-off to prevent liquidity or profit from being affected. He also identified that an increase in firm size results in increased profit. Also profit decreases when there is an increase in debt financing. Hence a high correlation exists between the working capital management and profitability using linear regression.
Akoto, Awunyo-Vitor and Angmor [3] investigated the correlation between working capital management practices and profitability of listed manufacturing firms on Ghana Stock Exchange using data collected from annual reports of all the 13 listed manufacturing firms in Ghana covering the period from [2005] [2006] [2007] [2008] [2009] . Employing panel data methodology and regression analysis, the study identified a significant negative correlation between Profitability and Accounts Receivable Days. Also a significant positive correlation existed between the firms' Current Asset Ratio, Current Asset Turnover, Cash Conversion Cycle, Size and profitability of firms. The study recommended that incentives need to be generated by managers to minimize accounts receivable to 30 days to create value for their shareholders.
There has been a few studies on working capital management on profit using logistic regression alone in the world. Also, even though logistic regression and discriminant analysis have been employed successfully to several datasets in different countries, mostly in developed areas, there is insufficient empirical evidence of its performance on working capital management in the developed and developing world especially in Africa.
Nortey et al. [6] recently applied principal components factor analysis in determining the significant factors that influence working capital management for manufacturing companies in Ghana. Asare-Kumi et al. [8] also recently applied a combination of principal component factor analysis and regression analysis in the determination of significant factors that influence working capital management of profit for Ghanaian banks.
The main aim of this study is to estimate working capital management on profit using logistic regression and discriminant analysis on manufacturing and industrial firms in Ghana.
That is, this study proposes a methodology that seeks to address the problem of inadequate response on working capital management which is clear in most stock exchange all over the world. The second seeks to discriminate firms with regards to them having effective working capital management on profit.
The remaining paper is outlined as follows; section 2 is the methodology with subsection 2.1 being estimation of working capital management on profit using Logistic regression and section 2.2 is discriminant models. Section 3 presents a detailed discussion of the observed results and finally section 4 summarizes the findings, concludes the study and submit some recommendations based on the findings of the study.
METHODOLOGY

Estimation of Working Capital Management on Profit Using Logistic Regression
Suppose i D is the ith firm working capital management on profit for t years and i K is the ith firm's profitability in a year (nominal) for 6 years. Then on average, the ith firm works
where n is the total number of firms who had acquire (non-zero) profit in the last t years at the time of study. Next, let , 1, 2,..., 
, where m is the threshold. Menard [9] examined the use of the binary logistic regression for a dichotomous outcome variable with covariates which are statistically significant to show the likelihood of belonging to any of the two categories.
Now suppose the binomial logistic regression model:
 is significant and correctly classifies at least 75% of firms who have managed their working capital on performance Alan [10] , then an estimate of the model can be written as: 
Model (3) is then used to estimate the likelihood of a firm's working capital management on profitability for all firms observed to have worked to gain profit in the past t years.
These estimates are then used to generate a discriminant model (function).
Discriminant Models (Functions)
Suppose the random variable  has probability density functions 
According to Johnson and Wichern [4] , If 
Rearranging and taking the natural logarithm of both sides, the first inequality in (3), by trivial algebra becomes:
Again re-arranging and taking the natural logarithm of both sides, the first inequality of (5) becomes:
Now, labeling the left hand side of (7) and (9) as quadratic and linear discriminant functions
and m m and the corresponding right hand sides as the critical values (1)
and c c respectively, the sample estimate of the discriminant functions and their critical values are given by:
where, 
The discriminant functions 
RESULTS AND DISCUSSION
To apply the methodology proposed by this study, data in the form of ratios were computed from 13 manufacturing and industrial firms listed on the Ghana Stock Exchange covering the period from 2009 to 2014. Data which were the audited annual financial reports were collected from the Fact Book of the Ghana Stock Exchange and the web portals of the firms. This enables us to see whether a firm is profitable in a year or not. The dependent variable used in this study was Profitability. In order to analyze the effects of working capital components on the profitability of manufacturing companies in Ghana, profitability is measured by Return on Assets (ROA), which is defined as the ratio of earnings before interest and tax to total assets. Management of working capital was assessed for 6 years ( . , 6) i e k  . Table 1 shows the estimates of the fitted binary logistic regression model for the data. The fitted logistic regression equation is given by: (1, , , , , ) .
Equation (11), was used to compute the likelihood  of managing working capital on profits for 13 manufacturing and industrial firms. Based on the data, an estimate of the common variance called the pooled variance for the two groups of households was found to be 0.004017. And hence the linear discriminant function for the likelihood of managing a firm's working capital on profit is given by; The independent sample t-test for equal mean likelihood of managing a firm's working capital on profit is significant (t = 12.625, df = 76, pvalue<0.001) and so the (2) m is effective in discriminating a firm who has managed its working capital on profit from one which did not.
This result is applied to the whole 13 manufacturing and industrial firms irrespective of whether or not a firm reported managing its working capital on profit after estimating the likelihood of capital management for each of the firm in the entire data set.
CONCLUSION
This study proposes a methodology for analyzing the management of working capital on profit in statistically underdeveloped countries. A binary logistic regression model, based on data from firms with reported non-zero working capital on profit, is proposed for the estimation of the likelihood of working capital on profit for all firms irrespective of whether they managed their working capital on profit or not. "Univariate "discriminant functions, also based on data from firms who managed their working capital on profit within the reference period of Ghana Stock exchange, were proposed for discriminating firms that made effective management of working capital on profit from those who did not.
An application of this methodology to the data from the manufacturing companies listed on the Ghana Stock Exchange indicates that the binary logistic regression model estimates correctly at least 75% of firm's likelihood of managing working capital on profit while correctly discriminating the firms as having an effective management.
A validation work should be conducted on the model using sample data from other sectors on the Ghana stock exchange to further affirm the strength of the model and to show its structural stability over time. However, this study clearly shows that the methodology being proposed is efficient in classifying all firms as having effectively managed its working capital on profit or otherwise.
The study result is consistent with results from Nortey et al. [12] as it identified the Inventory conversion period and Current ratio as significant determinants of working capital management on profits. However, they differ in terms of the other significant factors that influence working capital management. This may be due to the fact that the PCA method, extracts the significant factors and may leave out other factors that are highly correlated with the determined significant factors.
The following conclusion was drawn from the key findings of the study: The study identified a significant negative impact of Accounts Receivable Period on profit and a significant positive impact of a firms' Current Asset Ratio, Current Asset Turnover and Size on profit. The study recommended that incentives need to be generated by managers to minimize accounts receivable to 30 days to create value for their shareholders which is consistent with the results of [3, 5, 6 ].
Management of a firm can create value for the shareholders by increasing the sales and inventory days to an extent that it reduces cost of supplying the products as well as protecting the firm against price fluctuations. Furthermore, firms could be made capable of enhancing their profits by restructuring their trade credit policy and changing it accordingly as the macroeconomic environment changes.
It is recommended that, policies and strategies must be implemented to keep the current ratios of the manufacturing companies as high as possible to enable the companies re-invest and turn out profits. The average collection period must also be reduced to the barest minimum as a longer average collection period has a negative influence on profits. The government should also ensure the implementation of policies to safeguard manufacturing and construction firms in Ghana and restrict importation of goods into the country to boost the demand for goods or materials that are manufactured in Ghana both in the short or long run.
